The action of calcium-dependent protease on platelet surface glycoproteins.
The action of exogenous calcium-dependent protease (CDP) on tritium-labeled surface glycoproteins was analyzed by incubation of labeled, washed human platelets with CDP partially purified from human platelets. Labeled glycoproteins were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis followed by fluorography. Incubation of the labeled platelets with the protease led to a loss (calcium-dependent) from the platelets of glycoproteins Ib and V and concomitant appearance in the supernatant solution of glycocalicin (a proteolytic fragment of glycoprotein Ib), glycoprotein V, and other, unidentified glycoproteins. These changes in surface label were accompanied by alterations in three parameters of platelet function. Compared to control platelets, the CDP-treated platelets were activated by thrombin more slowly and showed less saturable and nonsaturable binding of thrombin. The CDP-treated platelets, but not the controls, aggregated on addition of fibrinogen, indicating that treatment with CDP had exposed fibrinogen receptors. The alterations in surface glycoproteins and functional parameters were compared over a 1000-fold range of CDP treatment. The decreased binding of thrombin and the exposure of fibrinogen receptors were correlated with the release of surface glycoproteins to the supernatant solution, but the slow activation by thrombin was observed under conditions where no release of labeled glycoproteins was detected (i.e., brief incubations with low concentrations of CDP). Activation of the endogenous CDP with 2.5 mM calcium chloride plus the ionophore A23187 was accompanied by hydrolysis of actin-binding protein, a known substrate, and release to the supernatant solution of labeled glycocalicin and glycoprotein V plus a faster-migrating glycoprotein not released by exogenous protease. This effect was observed in the presence of leupeptin, which completely inhibited action of exogenous protease, suggesting that platelet calcium-dependent protease may modify the platelet surface in ways that can cause alterations of platelet function.